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ME 316 / Machine Design 
Instructor: Dr. Yazan Manna Office: MEC 220 Email: yam3@njit.edu 
 
Course Description: Aspects of the design process and design of machine elements.  This course will teach you the concepts and 
methodologies behind the design of several types of mechanical components that are subjected to different types of loading conditions. Mini-
projects are used to introduce engineering design procedures. 
 
Prerequisite(s): ME 231 Kinematics of Machinery, ME315 Stress Analysis.  
 
Course Summary: Introduction to design; load and stress-strain analysis, deflections and stiffness, material selection, failure theories: steady 
and variable loadings; and the design/analysis of mechanical components including gears, bearings, shafts, brakes, clutches, belts, springs, 
threaded fasteners and power screws. 
Required Text: Shigley’s Mechanical Engineering Design, BY: Richard Budynas and Keith Nisbett, 10th Edition, McGraw Hill, ISBN10: 
0073398209 ISBN13: 9780073398204   
 
Grading Policy: Grades will be determined by performance on assignments and exams in terms of total points. The homework assignments 
(due in one week) will be worth 20% of total points. Two midterms will worth 50 % of total points. The final exam will worth 30% of total 
points.  
Make-Up Exams: If you have a serious reason for missing an exam, you must notify me BEFORE the scheduled exam period for prior 
approval. You are then responsible for arranging with me to make up the test within three days.  
Academic Integrity is the cornerstone of higher education and is central to the ideals of this course and the university. Cheating is strictly 
prohibited and devalues the degree that you are working on. As a member of the NJIT community, it is your responsibility to protect your 
educational investment by knowing and following the academic code of integrity policy that is found at: 
http://www5.njit.edu/policies/sites/policies/files/academic-integrity-code.pdf .    
Please note that it is my professional obligation and responsibility to report any academic misconduct to the Dean of Students Office. Any 
student found in violation of the code by cheating, plagiarizing or using any online software inappropriately will result in disciplinary action. 
This may include a failing grade of F, and/or suspension or dismissal from the university. If you have any questions about the code of 
Academic Integrity, please contact the Dean of Students Office at dos@njit.edu.  
 
Class topics:  
 
− Introduction to design  
− Materials  
− Load and Stress Analysis  
− Deflection and Stiffness  
− Failures Resulting from Static Loading  
− Fatigue Failure from Variable Loading  
− Shaft and Shaft Components  
− Power Screws  
− Springs  
− Welding, Bearing and Lubrication  
− Gears, Spur Gear Design  
 
Course learning Outcomes: 
 
Outcome 1: You are able to define the loads and compute the deflection in structures.  
Outcome 2: You are able to analyze a variety of components and structures used in machinery design.  
Outcome 3: You are able to analyze axial loading, shear loading, torsional loading, pure bending of beams.  
Outcome 4: You are able to perform stress analysis using Mohr circle.  
Outcome 5: You are able to perform kinetic analysis on basic mechanisms.  
Outcome 6: You are able to categorize loads and predict structural failure due to yielding, instability, and fatigue.  
Outcome 7: You are able to select bearings based on bearing life and load and reliability factors.  
Outcome 8: You are able to analyze and design a variety of components and structures used in machinery.  
Outcome 9: You are able to design a structural joint such as produced by welding, bolting or riveting.  
Outcome 10: You are able to design and analyze threaded fasteners, power screws, springs, bolts and spur 
